ABSTRACT. Analytic continuation and functional equation of Riemann's type are proved for a class of Dirichlet series associated to rational functions.
INTRODUCTION.
In this paper we are concerned with analytic continuation and functional equation (of Riemann's type) of Dirichlet series. Our objective is to show how a very classical method, which is one of Rim' methods (see [11) , works for a quite general class of Dirichlet series. In [2] this method is applied to Dirichlet L-series L(s,x) where x is the non-principal Dirichlet character rood 3. In the course of the proof it turns out that the Dirichlet series we consider in our paper are expressed in terms of Hurwitz zeta functions. This result should be compared with Theorem of Arakawa [3] where a representation of E cotgamr n in terms of Barnes zeta functions is given. Let L(s)=,E= tann -s be a Dirichlet series with a n C, having finite abscissa of absolute We assume that the power series,,anz n,= associated to /(s), defines a (non
(1) OP_<= (2) (z) has zeros rl,-..,rm, where rj=ez(2i#j),#j[-1/2, 1/2)for l<j<m with multiplicity aj (3) PO'j) # 0 for _< j < m.
From the above assumptions it follows that the radius of convergence p of n=an zn is 1 We note that the class of Dirichlet series which satisfy our hypotheses contains strictly that of linear combination of shifted Dirichlet L-series L(s-k, X), k non-negative integer.
2. SOME LEMMAS. Re sufficiently large.
The function G(e-t) is 0(e-Kt) for a suitable K > 0, as t-+ oo, and is infinite of order %, as t-,0 +, provided z is a pole. So we get from (2.1)
The last integral is an entire function which will be denoted by M(,).
Let G(e-t)= ant n be the Laurent expansion at 0; we can suppose that its outer radius A is greater than (for otherwise we write A instead in (2.2)). Then 
We note that T does not depend on t.
From the definition of l(s) and well-known properties of r(s) it follows that L(1 ,) ( or(s).
(3.1)
For o. > we can apply Lemma 2.2 to (3.1) so that we get J) (1-a'2)(-z" + 2zz)
Un(x)z 
